Analysis of lymphocyte-target conjugates by flow cytometry. I. Discrimination between killer and non-killer lymphocytes bound to targets and sorting of conjugates containing one or multiple lymphocytes.
The use of flow cytometric analysis and sorting techniques for the enumeration and purification of lymphocyte-target conjugates was investigated. Murine cytotoxic T-lymphocytes (CTL) with killer effector function were identified and quantitated during a 3-hour cell-mediated cytotoxicity reaction using multiparameter analysis. Resolution of conjugates containing single and multiple lymphocytes was achieved by two-color fluorescence, and individual conjugate subpopulations were subsequently sorted for further analysis. To measure total and cytotoxic conjugate frequencies, CTL were labelled with FITC-conjugated Thy 1.2 antibody and dead target cells were stained with propidium iodide (PI). Size difference between the CTL and P815 tumor target cells, as measured by Coulter volume and axial light loss, facilitated detection of conjugates which were identified as both large and Thy 1.2-positive. Conjugates containing dead target cells possessed red fluorescence due to PI uptake. The frequency of conjugates containing cytotoxic activity increased with time during the cytotoxicity period and correlated with frequencies obtained in single-cell assays. Analysis of the distribution of single and multiple lymphocyte-bound conjugates was done by co-centrifugation of Hoechst-stained CTL and FITC-labeled P815 target cells. Analysis by two-color fluorescence effectively resolved conjugate populations containing different numbers of CTL and allowed their purification by cell sorting. The purity of the separate populations was confirmed by fluorescence microscopic inspection. The results of these studies demonstrate that flow cytometry can resolve target-bound and free CTL, measure cytolytic efficiency and specifically sort out cytometrically defined subgroups within the effector cell population.